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acceleration of A equal to (fi - l)d. 2-y/F. But here, again, we have to consider the fact that another part of the apparatus, viz. the mirror, partakes of the motion. In the act of reflection the original retardation of A is increased by twice the distance through which the mirror retreats in the interval between the arrival of the two waves. This distance is (with sufficient approximation) (^ — I°)d.v/V; so that the influence of the movement of the mirror just compensates the acceleration of A which would have resulted in the case of a fixed mirror. On the whole, then, and so long as the square of v/Fmay be neglected, no displacement of fringes is to be expected when the apparatus is turned. The fact that no displacement was observed by Hoek, nor in an analogous experiment by Mascart*, proves that if the stationary condition of the asther in terrestrial vacuous spaces be admitted, we are driven to accept Fresnel's law of the rate of propagation in moving refracting media.
What is virtually another form of the same experiment was tried by Maxwellf, with like negative results. In this case, prisms were used instead of plates; and the effect, if existent, would have shown itself by the displacement of the image of a spider-line when the instrument was turned into various azimuths.
On the basis of Fresnel's views it may, in fact, be proved generally that, so far as the first power of v/V is concerned, the earth's motion would not reveal itself in any phenomenon of terrestrial refraction, diffraction, or ordinary refraction. The more important special cases were examined by Fresnel himself, and the demonstration has been completed by Stokes J. Space will not allow of the reproduction of these investigations here, and this is the less necessary, as the experiment of Hoek, already examined, seems to raise the principal question at issue in the most direct manner.
Another point remains to be fouched upon. We have hitherto neglected dispersion, treating /uu as constant. In stationary dispersing media, //, may be regarded indifferently as a function of the wave-length or of the periodic time. When, however, the medium is in motion, the distinction acquires significance; and the question arises, What value of p> arc we to understand in the principal term Vjfj, of (1) ? Mascart points out that the entirely negative results of such experiments as those above described indicate that, in spite of the difference of wave-length due to the motion, we must take the same value of yu- as if the medium and the source had been at rest, or that p is to be regarded as a function of the period.
Mascart has experimented also upon the influence of the earth's motion upon double refraction with results which are entirely negative. The theo-
* Ann. de I'ficole Normale, t. in. (1874). t Phil. Trans. 1863, p. 532.
$ Phil. Mag. xxvni. p. 76 (1846). See also Mascart, Ann. clc fticole Normale, t. i. (1872), t. in. (1874); and Verdet, (Euvres, t. iv., deuxidme partie., one, A, passes through a plate of refracting medium; the other, B, through air. The beams are then collected by a lens, at the principal focus of which is placed a mirror. After reflection by this mirror, the beams exchange paths, B returning through the plate, and A through air. Apart, therefore, from a possible effect of the motion, there would be complete compensation and no final difference of path. As to the effect of the motion, it would appear at first sight that it ought to be sensible. During the first passage, A is (on account of -y) accelerated: on the return, B is retarded; and thus we might expect, upon the whole, a relative
